Introduction
Communicable diseases are still the major health problem in our country, and the hepatitis viruses residing in India are usually the endemic forms.
Hepatitis A virus (HAV) is transmitted via the faecal-oral route, and has a global distribution. [1] HAV infection is a common infection responsible for about 1.4 million new infections worldwide each year. [2] HAV is a non-enveloped 27-nm, heat-, acid-, and ether-resistant ribonucleic acid (RNA) virus in the genus Hepatovirus of the family Picornaviridae. Antibodies to HAV (anti-HAV) can be February HEV are however relatively low, being 10-40% in most studies. [4] Overall, hepatitis E disease is highly endemic in this region with spurts of sporadic outbreaks and epidemics.
Current trend shows an increase in the prevalence of HAV and HEV co-infection, hence this study was conducted to determine the prevalence of HAV and HEV and their co-infection in patients presenting with AVH.
Materials and Methods

Study design and population
A cross-sectional study, which included 958 sera of patients during a 2-year period presenting with acute viral hepatitis was considered. The study population included sera of individuals from all age group who were suspected of acute viral hepatitis (AVH) admitted at Kasturba Medical College Hospitals, Mangalore.
Viral serology
On the basis of history, serum samples were analysed for IgM anti HAV and IgM anti-HEV for the detection of acute hepatitis A and acute hepatitis E, respectively using commercially available ELISA kits (General biologicals Corp for HAV IgM ELISA and MP diagnostics for HEV IgM ELISA).
Statistical analysis
Data collected was fed in to Microsoft Excel and analysis was done using SPSS version 11. Statistical test (chi) 2 was used for analysing qualitative variable and Student 't' test for quantitative variable. P < 0.05 was taken as statistically signifi cant.
Results
This study was conducted, after obtaining clearance from institutional ethics committee, on total of 958 samples, during a 2-year period in Department of Microbiology, KMC, Mangalore.
The prevalence of HAV and HEV co-infection in patients with acute viral hepatitis was 11.5% (33 cases) [ Figure 1 ]. Among which 28 were male and 5 were females. The age group were the co-infection was prevalent was between 9 years to 35 years.
In our study, [ Figure 2 ] shows that HAV infection was seen in all age group except above the age of 45 years. It was noted that it was more prevalent in the age group between 10 to 30 years. Highest prevalence was in the patients with age between 21-25 years. HEV infection was seen among all age group and maximum prevalence in the age group 21-25 years.
HAV infection in males was 68% and females were 31%. HEV infection in males was 79% and in females was 20%. It was noted that the liver enzymes like alanine amino transferase, aspartate amino transferase were found to be deranged in all the cases.
Four cases of HEV infection during gestational period had fulminant hepatitis, but no mortality was reported. Two cases had fulminant HEV infection along with Wilson`s disease and both died due to severe impairment of liver function. Figure 3 shows HAV and HEV seen to be prevalent all around the year with predominance seen towards the end of monsoons and beginning of winters and more so even the co-infection showed a similar seasonal distribution. A peak in HEV was also noted in the beginning of rainy season.
Discussion
Our study was conducted mainly to determine the prevalence of HAV and HEV and their co-infection in this region. In the present study, only 29.9% of the suspected cases had a positive viral marker. This was comparatively lower than the 49% as seen in another study. [5] A prevalence of 11.5% cases with co-infection of HAV and HEV was noted in our study. Twelve (36.4%) were positive for anti-HAV IgM only, 7 (21.2%) were positive for anti-HEV IgM only and 14 (42.4%) were positive for antibodies to both viruses in a study by Licel de los Angeles Rodríguez et al. [6] In another study, which included a total of 249, 100% of the adult population 23-86 years of age tested positive for anti-HAV and 11% of the same population had detectable anti-HEV antibodies. [7] Dual infection was signifi cantly compared to another study done in South India. [8] Co-infection with HEV and HAV did not affect the prognosis as these cases improved after symptomatic treatment. Acute hepatitis A is usually improved by conservative management, but in another case report it was found that co-infection of HAV and HEV may lead to severe forms of disease such as hepatic encephalopathy. [9] Generally, the incidence of Hepatitis A is closely related to the socioeconomic conditions of sanitation and hygiene.
We found that prevalence of HAV was more than HEV with respect to age specifi city HAV and HEV were predominantly seen among young adults, the risk and severity increases with age in HEV infection. The low prevalence of anti-HEV in children is attributable to lack of exposure to HEV in children. [7] The HEV infection preferentially reaches teenagers and young adults. In the same study, Hepatitis E was more common in young adults (15-44 years). This seems paradoxical for an enteral infection transmission, in which exposure is theoretically the same for all people subject to the terms of hygiene (Pawlotsky, 2001) . It is possible that HEV infection is usually anicteric and goes unnoticed in children. These fi ndings also agree with the results found in some other studies too. [10, 11] Even in the adult population, the prevalence of HEV infection was markedly lower than that of HAV infection (100%) in Mongolia. [12] The age-specifi c sero-prevalence of antibody to HEV was studied in Pune, India. Antibodies to HEV were uncommon in children and reached a peak prevalence of 33-40% in early adulthood.
Four cases of HEV infection during gestational period had fulminant hepatitis. Among them, three were in third trimester and one had tubal pregnancy. We did not fi nd increased mortality with HEV infection during pregnancy because of small number of series involved, this was noted in another study. [8] Prevalence of both HAV and HEV were higher in males than in females which has correlated with other studies. [5, 10] It could be explained by a greater exposure of men in their professional and social activities.
Considering the seasonal variations, HAV and HEV were seen to be prevalent all around the year with predominance seen towards the end of monsoons and beginning of winters and also a peak rise of HEV during beginning of rainy season. Hepatitis E is mainly transmitted by cross contamination of drinking water with sewage. Hepatitis A was more common in winter and Hepatitis E was more common in summer. [5] 
Conclusion
Though the prevalence of HAV is much higher than that of HEV, a seroprevalence of 10.54% and a co-infection rate of 11.5%, mandates the screening for HEV. This will especially be useful in pregnant women where outcome of infection with HEV is very poor. Clinical diagnosis of acute viral hepatitis must be confi rmed by serology to detect all the types of causative viruses (A, B, C and E), since presence of certain predictors cannot be considered as a rule for expecting the type of the virus. Therefore, sustainable availability of the diagnostic kits of all types should be maintained in health care centers.
With similar faecal-oral mode of transmission of Hepatitis A and E viruses and improving levels of personal and food hygiene among higher socio-economic population, periodic surveillance of HAV/HEV exposure pattern may be of immense public health value. The requirement of collaborating of sectors to work together to supply safe water and safe sewage disposal.
As it is evident from our study, infection with both the enteric hepatic viruses (HAV and HEV) is not infrequent. These data will be essential for planning of future vaccination strategies and for better sanitation program in this part of the country. 
